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Executive Summary

Since 1988, scientists from the Central Valley Regional Water Quality Control Board, U.S.
Geological Survey, California Department of Pesticide Regulation, and California Department of
Fish and Game have tested water quality in the San Joaquin River watershed using cbenaieai
analyses and bioassays (Foe and Cormor 1991; Foe mad Sheipline 1993; MacCoy et al., 1995;
Ross el al., 1996; Panshin et al., 1998). They found water samples from the watershed,
particularly during wdnter months, caused mortality to a species of water flea, Ceriodaphnia
dubia. Ceriodaphnia dubia is used in bioassays because it is sensitive to insecticides and
represents aquatic arthropeds, one of the organisms used in the U.S. Environmental Proteetian
Agency’ s three-species bioassays. The San Joaquin River Js located in the San Joaquin Basin of
the central valley of" California, a region of dense agricultural use. Based on results frem these
nronitoring efforts and land use patterns, the potential cause of toxicity was atlributed to
chlorpyrJfos and diazinon used as domaant sprays in orchards.

2qae San Joaquin-Tulare Basins have a drainage area of approximately 31,200 miles2 that consists
of the San Joaquin Valley, the eastern slope of the Coast 1Langas to the east, and the western
slope of the Sierra Nevada mountains to the west (Granberg et al., 1998). The Tulare Basin is
generally a closed basin: water drainage begins and ands within the basin boundaries. Ilowever,
during wet years surthce water may flow from the lulare Basin north to the San Joaqain Basin.
The San Joaquin Basin alone is approximately 14,800 mile~ in drainage area. Within this basin,
the region ofperermial flow has been defined by the U.S. Geological Survey- as the Lower San
Joaqttin River Basin, a drainage area of approxiniately 7,345 miles-~ (Kratzer mad Shelton 1998).
The Lower San Joaquin River Basin begins at the San Joaquin River and Bear Creek confluence
anrthward to the San Joaquln River near Vemalis. South of fire Bear Creek confluence, San
Joaqnin river flow is intermittent and north of Vemaiis tidal influence from the Della begins,
comprising a pcremtial river reach of over 40 miles. It is t~s area of the watershed that has been
most intei~sivcly invesfigaled for surface water quality.

Nearly one third of the land use in the San Joaquin-Tulare Basins is agricultural, while most of
the agriculture is located on the valley floor (Gronberg et al., 1998). Major agricultural products
from this region include livestock and livestock products, fruit and nuts, cotton, vegetables, hay
and grains. Along with intensive agriculture, pesticide use to conlxol agricultaral pests is not
uncommon, even during -wintar months. Over-wintering peach twig borer and San Jose scale in
orahard trees are typically controlled with applications of dormant spray insecticides, e.g.
chlorpyrifos and diazinon, mixed with weed oil. in 1992-93, about 31,000 lbs of chlorpyrifos
and 77,000 lbs of diazinon were applied, respectively, in Merced and Stanislaus counties during
the dormant reason (December, January, and February).

The ecological significance of the presence of dormant spray inaecficides in the San Joaquin
River watershed is not fully understood. However, a siglfifreant eorrelalinn between acute C.
dubia mortality and chlorpyrifos and diazinon concentrations has been established (Barry 1999).
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This sentinel organism is intended to represent macro-invertebrates in the aquatic system and
therefore, potential effects on native and local macro-invertebrates and suhsequent effects on
higher organisms feeding on macro-invertebrates may be inferred.

Due to the widespread use of dormant spray insecticides, their presence in the San Joaquin River
watershed at concontrations toxic to C. dubia, and the potential impact on native and local
species, the reduction in surface ruaoffuf Ihese insecticides may be important for restoring
ecological health to the system. The primary biological objective will be to reduce
cot~centrations of the domaant spray insecticides below levels toxic tc macro-invertebrates. The
project will focus on effectiveness of cover crops and/or mulched buffer zones for reducing
surface runoff of clflorpyrifos or diazinon. Once effective practices ere established, results fxom
field trials in a small watershed will be compared with a non-pom~ source ranoffmodel for
v~lidation purposes. The runoff" model could then be applied to larger tributaries of the San
Joaqui~ River to determine, on a large scale, how effective managcm~m practices could be in
reducing insecticide concentrations and loads in the watershed.

Data will be evaluated using analysis o f veriance and model validation teclaniques. Assignment
of treamaents to entire orchards or rows i~ a commercial orchard will be achieved randomly.
Treatment types may include native vegetation (control condition), cover crop, mulched edge of
field borders, and/or smart sprayer technology. Monitoring in a small watershed will be
conducted for chlorpyrifos and/or diazLnon concentrations and disoharge. Insacticide loads
measured with monitoring will be used to validate and calibrate a surface runoffmodel.

Project cost: Coal for the three year proposed study is $1,041,000. There ere no known adverse
or third part), impacts t~om tlfis project.
Applicant qual~ficatinns: Dr. Lisa Ross is a Senior Environmental Reset’oh Scientist who l~as
been working on the environmental fate and behavior of pesticides for the past 14 years. In
addition to conducting a number of large field-scale mass-balance studies. Dr. Ross has been
cunducting pesticide mitigation research in commercial and small lield plots. Dr. Ross has
extensive experience coordinating research and cooperating with scientists from local, state, and
federal govenmaents, and private it~_dnstry, as well as with growers.
Loeal support/coordination: The project complements mohitorin8 work d~me previously and
currently bffmg conducted by foe Department ufPesticide Regulation in the San Joaquin River
watershed. Contact and coer’dirmfmn with the county Agricnitural Commissioner of Stanislaus
and Merced counties, West Stanislaus Resource Conservation District and the U.S, Department
of Agriculture, Natural Resources Coaselwalion So,ice lmve been initiated.
CompatibiliOy ~ith CALFED objectives: This project is compatible with the CALFED
objective to reduce or eliminate stressurs in the aquatic environmont. Fhe stated strategic
objective is "Reduce the concentrations mad loading of contaminants in all aquatic enviro~lments
in the Bay-Delta watershed" and to "Develop regional plans to reduce the effects of non-point
source contaminants." The development of farm management practices that reduce insecticide
runoff addresses the first CALFED objective, while the use of the runoff model will aid in
oddressing the second.
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Project Description

Pronosed Soothe of Work
A ntwnber of studies have examined pesticide runoff fronl agricultural som’ees (~auchope 1978:
Leonard 1990; Wanchope et al., 1990; Spencer at at., 1985; Ross and Says 1986; Ross et
1997). For most pesticides, runoff losses are 1% or less of applied amoar~ts. Work by Ross et al.
(I996, 1997) indicates less than 1% of the applied ehlorpydfos and diazinon flows from an
orchard after a rain event. Although seemingly small, the mass of material leaving individual
orchards, combined, with other orchards in heavy use areas can contribute enough residue to the
aquatic system to cause toxicity in bioassay tests (Kuivila and Foe, 1995).

It is gencrully believed that mnst pesticide loading to surl~e water occurs from surface runoff
generated by rain events and irriga|ina (I~on~rd 1990; Larson et al., 1997). Research iuvolving
reduction of pesticide nmoffhas included such methods as bioremediatio~ soil management, and
irrigation managemant (Felsot et at., 1995; Saar’er and Daniel 1987; Kenimer et at., 1989). In
addition, vegetative filter strips and cover crops have met with some success (Fawcett et ah,
1992; Ross et at., 1997). However, most scale of research has bean at the small plot level. There
is a real need for dclnonstrated efl~ctiveness in coanalercial orchards before new methods are
adopted by the agricultural community. In addition, the owa’all elI~ctiveness at the w~tterabed
scale of research, must be demonstrated in order to con=ol pestiuldes in ranoffwater and
improve ecosystem health.

There are two tnain tasks of this project. First, to examine differences in insecticide ranoff frem
an orchard using a cover crep on flxe orchard floor and/or mulch at the edge of field compared
with a control. A typical control would be no floor management prior to dormant spray
applicatiol~. A clover cover crop was shown �ffective at redncing lhc m~ss of insecticide in
surfhce runoff in a small ~idd trial (Ross et at., 1997). Mulch (either wood chips or live
vegetation) may also be effective as an absorptive mad physical barrier to insecticide rtmof£ An
alternate method for testing, if the technology is available, is the ~se of a smart sprayer. This has
been employed in northarn California for dormant spray application (personal communication
RoberL Boyes). This method simply reduces the oaamunt of material applied to an orchard,
theoretically reducing the amount leaving in surface runoff.

The seannd task involves the use of models to predict if reductions insecticide concentration
and/or mass seen at the field edge translate into reductions in lhe watershed. A smull watershed,
such as the Ne~nan Wasteway (Fignre 1), will be monitored for insecticide eoncentrations and
discharge. Pertinent paroaneters and characteristics of this watershed will also be measured
and!or collected and digitized for use in the model and GIS (Geographical Information System)
purposes. Candidate models tbr performing the required calculations arc the U.S. EPA E>LAMS
model (Bu~s 1997, Burns et at. 1982) or the IJ.S. Department of Agriculture GLEAMS model
(Knisel 1993). These models contain stffficient flexibility to charaetefize the geomet~, of a
variety of river/streanVfleld configurations. In addition, there are chemical fate paran~eters
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which pc~a~tit the assessment of longevity and compartment distribution. The modeled data ,~dll
be compared with measured watersbed concentrations to validate and calibrate the model.
Ultimately, modeled concen~’atinns, generated using edge-of-field concentrations from the
various treatments te~ed in task one, w~ll be eernpared with concentrations known to affect
macro-invertebrate species.

The proj eft will take a mhlimttm of three years to complete. For task one, two yeoxs will be
required to test all treatment types with either chlorpyrifos or diazinon. Ideally, all treatment
types will be tested in a single year, and repeated in the second year. If data are inconsistent
between years, a third year may be required. For task two, three years will be required. The first
year to collect and measure all watershed parmneters necessary [’or modeling and to digitize the
information ~nd create GIS maps. The first and second 3,ears for surface water monitoring of
insecticide concentrations and discharge. While the second mad thh’d years are for validating and
calibrating the model, mad makit~g predictions about changes in watershed concentrations with
changes h~ orchard management practices.

Equipment required to perform task one includes automated water samplers (the Department of
Pesticide Regulation (DPR) currently owns or has access to eight of the 12-15 needed for the
project), data-loggers (DPR currently owns four), one or two weather stations (DPR owns two),
weirs or flumes and transducers, and deep cycle batteries and/or generators (DPR currently owns
a suflicicnt number of these). The Department of Pesticide Regulation has a wat~house and
sample preparation/storage facility in We~t Sacramento and a field office at Fresno State
University which houses eqtfipment, staff, mad a soil laboratory. In addition, the Department
uses the California Department of Food mad Agriculture, Center for Analytical Chemistt3’ in
Meadowview (Sacramento) ft~r chemical analyses.

Equipment xequired to perform task tw~ includes c~)mputer facilities, GIS digitizing table, and
software. Global positioning in~trumentatian may be necessary to aid in data collection of field
infomaation needed for the model and GIS mapping. All this equipment is currently owned,
maintained, and used regularly by- trained DPR staff. In addition, water samples will be collected
using standard surface ~vatar sampling equipment (DH77 sanrpler or hand held sampler, current
meters, bridge b~ard, wading rods, etc.) that DPR owns. Staff at DPR are trained in proper
surface water sampling and discharge measurement tecllrtiques by staff from the US Geological
Survey.

It is ~mtieipated that task one could be performed independently of task two, if funding for only
one ta~ is available. Dtowever, task two relies on reductions made by new orchard management
techniques examined in task one to dot em~ine if significant changes in insecticide concentrations
and loads will occur in the watershed if the practices are adopted by the agricultural community.
It is possible that task two could bc pertbrmed without task one. In that case, theoretical
reductions at the field edge would be back calculated from eoncentratin~ goals set for the
watershed. This would serve as a goal tbr edge-of-field reducftons, which still would need to be

I --0’I ~730
I-0"18730



field-tested. Alternatively, edge-of-field concenlr~ttions from a smail field trial (Ross et al.,
1997) could be used in modeling for watershed predictions.

Project Location
Field sampling fbr beth tasks one and two will be cenducted mainly in Stanis[aus Comaty and
possibly Merced mad San Joaqaln Ceunties as well (Figure ]). ldeaily, field locations will be as
ciose as possible, to minimize local differences in rainfail. The Lower San Joaquin River Basin
(see Executive Stunmary) is contained entirely witlfin these three entmfies. The Irihutaries
potentially used for modeling, include Mud Slough, Salt Slough, Los Banos Creek, the Newman
Wasteway, Orestimba Creek, Spanish Grant Drain, or Iagrana/Hospitai Creeks (Figure 1). These
are small tributaries on the west-side of the San Joaquin River which carry rain-runoff water
from the Coastal Ranges (wifl~ the exception of Newman Wasteway) to the San Joaquin River.
These small watersheds v,dth dormant spray use (Figures 2 and 3, Ross ct sl,, 1996) and known
inseoticide contamination and loads (Figure 4, Ross et al., 1996), make them ideal for this type nf
project. Selection of a specific tributary for modeling will depend on how much information
required by the model, is available for a given watershed. In addition, watersheds highly
manipulated by man, such as Mud and Sait Sloughs and Orestimba Creek, may not be good
candidates for runofflwatershed modeiing since water discharges are artificially controlled.
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Ecological/Biological Benefits

Ecological]Biological Objectives

Due to the widespread use of dormant spray insecticides~ faeir presence in foe San Joaquin River
watel~ahed at concentrations toxic to C. duhia, and the potential impac~ on native and locally
important species, the reduction in surface tamoff of these insecticides may be irnportant for
restoring ecosystem heallh. The primary biological objective is to reduce concentrations of
chlorpyrifoa and/or dla~inon below levels ofconc~rn to macro-inverlebrz~te species. These
organisms are an important part of the food web, as well as a part of the diet offish sq~ecles,
including chinook salmon, a CALFED priorit), species. The acute LC~0 for the sentinel
organism, C dubia, will be the priraa~£ target concentration. The primary stressors for thJ.s
organism have been found to be clalorpyrifos and diazinon in surface watt" (Kuivila a~ld Foe,
1995; Barry 1998). Exposures to ehlorpyritbs and diazinon are typically acute in nature while
chronic toxicity is reported less fi’equent[y (Ganapathy 1999; Bermet~ et al., 1998). The 96-hour
acute LC~t~ for C. dubia is 0.10 ~g/L for chlorpyrifos (Meneoni and Paul 1994) and 0.49 ~zg!L for
diazilron (Mencani and Cox 1994). (Note, these are species mean averages calculated by lhe
California Depar~aent offish mad Game.) As a secondaLv objective, cl-aonic LC~0 values and/or
criteria will also be compared with modeled results to de~enrfine if management practices will
potentially be effective tbr protecting macro-invertebrate species frora long-term exposures.

Alternative approaches which look at replacing the traditional dormant sprays with other
insecticides simply shift the potential problem from one chemical to another. Insecticides, by
their ve~’ nature, are designed to target insect end other invertebrate pests. Insecticldes with a
general mode of action, whether it be a chitin inhibitor, growth regnla~ur, or nervous system
poison, will kill non-targe~ orgenisras which have siuailar physiology. In addition, growers need
a variety of tools lbr pest control because ever3, year is different and some products are more or
less effective depending on location, climatic thctors, and pe~s. The more pest control options a
groxver has, ~e more productive and the more competitive he or she will be in the U.S. and
world marketplace.

The primary expected benefit is improved water quality for ecological uses by reducing
chlurpyrfibs and di~inon concentrations in the Lower San Jenquin River Basin. Export of
pulses of chlorpyrifos and diazinon have been deraonstrated from the San Joaquiz~ River at
Vernalis, into the Delta (Knivila and Foe, 1995; Ross et at., 1996): Therefore, improved water
quali~, in the Sen Joaqnin River should eonlribute to improvements in the Bay and Delta. In
addition to the primary benefit (Le. reduction in concentrations below levels toxic to macro-
invartcbratc species) the secondary benefit is to organisms that use raaaro-invertebrates as a food
source. By improving food quantity and distribution of a major group of organisms in the food
web, improvements in species from higher trophic levels may be realized, potentially
strengthening food web resilience. This then benefits recreational uses of the aquatic system,
such as fishing end wildlife viewing activities.
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It is hypothesized that best management practi~es can be developed to redone rtmo£f
concentrations from orchards treated with chlol~pyrifos and diazinon. It is ’also hypothesized that
these reductions will translate into reductions in concentrations in the watershed below levels of
concern to macro-invertebrate species. Once eft’active managemen~ practices are demonstrated in
the field, they could be sustained fltrough voluntary and/or regulatory measures. Education and
outreach efforts by DPR as well as agricullural commissioner staff and local resource
coasorvati0r~ districts could sustain long-term changes in orchard floor management.
Additionally, changes in dormant spray product labels or permit conditions could be employed
by DPR if volmrtury measures are not effective. These are legally enforceable changes that could
be required of all growers and pesticide applicators. These proposed changes could apply
statewide, or specifically ~o the Bay-Delta watersbeds, thereby encompassing the entire
ecosystem affected by these contaarilmnts.

Linkages

This project builds on past projeats conducted by DPR on reducing dormant spray rtaroffthrough
the use of best management practices (Ross and Biermann 1996; Ross at al., 1997; Ando et al.,
1999). Prior studies focused on testing sampling equipment mid electronics (Ross and Biermann
1996) and examining best management pmedces in small field plots (Ross er M., 1997; Atrdo at
al., 1999).

In addition, this project relates to oflaer previously funded CALFED projects aimed at reducing
ruaoff of dorarant spray insecticides. However, those studies (on alternate practices for reducing
pesticide impacts and on the use of Bacillus thuringie~is [Bt]) focus on shifting use from
chlorpyrifos and diazinon to other pesticides (note: Bt is a registered pesticide). From our
experience, shifting from one chemical to another only shifts potential problems caused by one
chemical to those of aaodaer (for example, shifting from aretlayl bromide use to MITC). In
addition, shifts in pesticide usage create impacts that axe largely unknown when alternate
pesticides have nor been widely used. In addition, alternate pesticides may be more toxic (e.g.
the p)wethroids), and therefore may cause adverse ecological impacts at levels below our current
detection limits.

The strategic objective addressed by this project is the reduction of concentrations and loading of
contaminao.ts in all aquatic environments in the Bay-Delta watershed (Ecosystem Restoration
Program Plan, Volume I, page 421 and 506, Februat2¢ 1999). The target of this objective is to
improve water quality by reducing pesticide concentrations below acutely and chronically toxic
levels, in order to benefit the health of tlle aquatic system. Improving aquaria system haMth in the
Bay-Delta is a major CALFED goal.

System-Wide Ecosystem Benefits

Improvement in health of the macro-invertebrate group of organisms will help improve the food
supply lbr species feeding on that trophic level. In addition, this project compliments other

8
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projects funded by CALFED, including one on alternate practices for reducing pesticide impacts
and BIOS. These other projects focus on shifting the use from traditional dormant sprays to the
use of other pesticides. In the ease of this project, we are focusing on best management strategies
that insight be used with any pesticide that runs off target via surface runoff water. By controlling
runoff at the site of application, we can reduce potential impacts that might occur with any
pesticide in the watershed.

Comnatibilitv With Non-Ecosystem Obiectives

Another CALFED objective that beaaefits from this t~e of project is the reduction of human
activities that adversely" affect wildlife reproductive success and contribute to the decline of
important species (ERP, Volttme 1, Page 421, February 1999). By changing a managemant
strategy used by growers, we can reduce the/ype of human actlvily that leads to excessive
pesticide rtmol’f from treated fields. By improving the health, quantity and distribution of macro-
invertebrates in the ecosystem we can potentially ~mprove fish populations reliant on macro-
invertebrates for food.

Potential benefits to thhxt parties include fisheries, recreational, and eontmercial users of the
watershed tbr fishing purposes.
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Technical Feasibility and Timing

Other alternatives considered for the reduction of dormant spray runoff included microbial
augmentation and soil inco~]~oration. Field trials conducted at Fresno State lInivcrsity indicate
these methods may not be effective at reducing conccnU’ations or mass runoff of chlorpyrifos or
diazinon (Ando ct ai.; 1999). In addition, increased soil erosion ~s seen using the soil
incorporation method (Ando et al., 1999; Troiano and Garretson 1998).

Written permission from particlpating growers will be solicited. In addition, grants will be
av, arded to growers I~ cover their cost for application, implementation of the proposed.
mauagement practices, and for an), irr~gailon costs incurred (e.g. to establish the cover crop
and/or simulate a rain event). Cooperating growers will be solicited through the local resource
conservation districts, U.C. cooperative extension staff, the U.S. Department of Agricniture,
Natural Resource Conservation Service and the Agrionit~.ural Commissiot~er.

All pesticide applications will be done in compliance with state and federal larvs and regulations
including obtaining permits for use al~reslrieled materials. No othar permits are necessary for
this project.

One implementation issue is attaining enough growers/orchards to perform the required number
of replicated fields. Sufficient replication in field trials is essential since envimmnental
variability is large and management practices need to prove effective trader various conditlons.
The alternative is to use fewer fields and randomly assign replicate treatments to rows within a
field. It has been fumed that three replicate rows within a small field plot are not sufftnie~t (Ross
et al., 1997). It is recommon~lcd that live or more replicate rows in a commercial orchard be
used. This aiternadve would still provide the necessary experimental design to test our
hypothesis, aithough relevance to mulliple field settings in a watershed would be diminished.
However~ the modeling could add the necessary component to predict raievm~ce to the w~atar~hed.
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Monitoring and Data Collection Methodology

Data Collection and Evaluation
For objective onc~ a minimum of four field~ per o’eatment type t control and cover crop) will be
needed, i.e. a minimum of 8 fields. If additional fields are available, we will use a mulch
treatment at the edge of the field and/or a smart sprayer application. Surface runoff
concentrations and discharge will be measured at "the edge of each field using automated water
samplers and weirs (or flumes with pressure transducers) connected to a campbell datalogger ~see
Ross ctal., 1997 for samplthg details). The firslralrd’allevent after application will be monitored
since this typically carries the highest pesticide loads and concentrations (Wauchope 1978;
Spencor et at,, 1985; Ross et al., 1997). If rain does not occur within 14 days of application,
automatic sprinklers will be used to generate runoff. Ideally, all fields will be located in areas
receiving similar rainfall. If not, we will consider using sprinkler irrigation or a modified
experimental design to aCcommodate anticipated rainfall variances

Analysis of varlance, using a completely randomized design, will be used to test the null
hypothesis that managemcnt pracgecs do not influence the concentration or mass runoff of a
dormant spray. It is anticipated that only one dormant spray can b¢ evaluated with this project at
this time. The preference of the majority, of growers cooperating in this study will be respected.
Water from the entire runoffpariod will be sampled, as wall as total discharge to determine
concentration as well as total mass discharged from the treated area. Analysis of variance results
will thcrcthrc be expressed on a concentration basis, as well as mass Bolh parameters are
important for understanding potcnrial impacts in the aquatic ecosystem. Concentrations are
important from a toxicily slandpoint, while mass is impor/ant f~r modeling purposes and
estimating loads to the watershed.

For objective two, a variety of input parameters will be required: watershed boundary, slopes,
land use, flow rates, etc. It is important to select an area that provides araxtmum information on
the p~rameters required by the model. Ideally these data will also be available in Geographical
Information Sys~era (GIS) format. Various state and federal agencies maintain databases on
boundary outlines, discharge, slope, soil types, etc. The watersheds with the most complete
amount of information, required as input to the model, will be selected for modeling.
Monito~:mg in the watershed will be conducted to calibrate and validate the ~aodel. l’lae initial
runoff concentrations (loads) used for modeling will be the control condition. ()nee the model is
validated under this management practice, additional model rims will be coaducted with runoff
concentrations (loads) seen under the test management practices. Predicted concentrations will
then be compared with target goal concentrations. A detailed protocol, prior to atudy
commencement, will be peer reviewed at DPR. In addition, our Management Agency
Agreement with the State Water Resources Control Board requires review by scientists fi’om the
State and Regional Boards as well.

Table 1 summarizes the approach used for monitoring and data collection.
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Local Involvement

The Agricultural Commissioner of Stanislaus Cotmty has been notified of our proposed project.
In addition, contact with the Western Stanislaus Resource Conscrvatlon Distri~ through the U.S.
Departmant of Agriculture’s Natural Resource Conservation Service was m~de.

In additiot% the almond board has been notified offffis proposal and has expressed support and an
interest in study results. As a matter of course, project leaders at DPR keep a record of all
interested parties and routinely mail progress reports, final reports, and participate in grower and
other group meetings to share the infom~ation we produce.

The public outreach task of this project includes seminars at grower field days and other related
meetings, pest control applicator training, and infomlational p~mphlets and articles in local
journals (such as California Agriculture).

~zrittan permission for property use or access will obtained from each grower who participates in
this project.

There are no known third party impaet~ #ore field trials on private propervy, nor from the
monitoring~modeling task of this proposal.
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Cost
The cost for this three year study is $1,041,000. The costs for tasks one and two are summarized
in Table 2 by year. The quarterly budget for each task is summarized in Table 3 Total projec!
cost for task one is $805,042 for floe three ?,ear study. Total project cost for task two is 5;235.958
for three years. Service contract monies are for chemical analyses and grower grants. Material
and acquisition costs are for additional auto-samplers and discharge measuring hastrumcntation.
Miscellaneous and other direct costs include travel, printing, postage, and conmatmications.
C~’erhead cost is 30.61% of salaries and benefit costs incurred by direct program activities (see
Table 2 tbr detailed explanation).

Schedule
Task one commences with the scorch for groover cooperators in July and August 1999. Cover
crop planting will occur in September 1999, and mulching at Ihe edge of field with fine wood
chips will be done when the ore ’laard is pruned. Sampling and discharge equipment will be
installed once the above field operations are complete. All field equrpment will be installed prior
to dormant spray application, which generally occurs prior to February 15. Water samples
collected in tbe field will be transported and stored according to standm’d operating procedures
(SOPs) developed by DPR (SOPs include ADMN 6.00, QAQC 3.00 and 4.00, and EQOT 1.00).
These slandard procedures are used lhr U.S. EPA aud DPR studies. Chemical analysis and
discharge data measurements will be complcted by May 2000. Progress report on the first year
of task one will be made by September 2000, the end of the first year nf lhnding. The second
year for task one will involve the same schedule, without the search for growers since thc~, have
al ready been idenfitled in year one. Year three will be required if cenflicting results occur
belween years one and two (i.e. if management practices are not consistently effective from one
year to the next). A final report will be submitted in Sap/ember 2002.

Task two commences with funding from CALFED in October of 1999. All parameters required
for modeling will be collected and digitized (if not already available in that tin’m/. In addition.
models will be installed on the DPR colnputur system and any access programs and/or sysann
modifications made by September 2000. In addition, historical monitoring information from the
small tributary for dormant spray concentrations will be gathared. A progress report of task two
will be generated by September 2000. In year two, runoff data generated from task one and
monitoNtg data collected during the second year will be used in model calibration and
validation. Surface water mohitoring will be conducted daily using automated water samplers
during January and February. During that period disc ~harge measurements will be made
periodically. Monitoring data will support model validation and calibration. A progress report
for task two will be generated in September 2001. The third year will be u~d to make model
refinements and additiernd predictions as infomaation from task one is refined. A final report
will be submitted in September 2002.

There is the potential to incrementally fund |asks one and two. Task one could begin in Oatober
1999, while task two cotfld begin in October 2000 ~r later.
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Cost Sharing

The DPR will cxmtributc funds necessary to commence the project in July of 1999, prior to
funding by CALFED in October of 1999. In addition, project mmmgement will be fully fmlded
by DPR.
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Applicant Qualifications

Dr, Lisa Ross will be overall project manager. Under her direction tasks one and two will be
impMmented. Each task ~Jll have a project leader, responsible for the day to day operations of
the project.

The project lcader for task one will identify coopersting growers and be responsible for field site
selection, scheduling, securing field smnpling porsonnel, and transport o1" samples to the
laboratoD’. Task one will also require a field coordinator who will be responsible for equipment
installation and maintenance, as well as assist with field sampling. Progress reports and data
analysis for task one will be performed by the project manager.

The project leader for task two, Dr. Bmcc Johnson, will bc responsible for modeling, model
development, and compu~tcr programming. Under Dr. Johnson’s direction, two individuals will
assist witll data acquisition tbr model inpul parameters~ GIS mapping, and a GIS specialist
responsible for obtaining, installing, and maintaining GIS data sets on the computer facilities at
DPR. Dr. Johnson will also be responsible for model calibration, validation, and predictiom,
progress reports and a final report for la.sk two.

Overall direction and coordination for the project will be provided by Dr. Ross. as well as
collation av_d review of prog~’ess and th~ul reporls will be her responsibility. All contracts will be
administered/coordinated through her as well as public contacts, publications in scientific
j oumals, and seminars.

Brief Biographical Sketches of Key Personnel

Dr. Lisa Ross has over 14 years conducting research on the enviromr~ental late and behavior of
pesticides. Sh~ specializes in large scale research projects in commaralal agricultural fields
designed to identify the mass distributiun of pesticides in the agro-eensysrem Dr. Ross has
organized and coordinated a large multi-agency stad~- of sur~kce water qualiD- in the San Jenqum
River, as well as examined best managcmant pmcticc~ in orchards in the central valley of
California. Dr. Ross has over 25 publications and abstracts, and has been invited to speok at
local, t~ational, and internstthnal meetings to describe her elwirolmlental research. She is co-
editor of a book on the eflL-cts of scale of research on agrochamical transport, as well as a
contributing author. She holds a Master’s degree in Botany from Arizona State University ond a
Doctorate in Ecology, with an emphasis on environmental toxicology, from U.C. Davis.

Dr. Brace Johnson has 10 years experience with DPR, modeling the fate mad distribution of
pesticides in lhe environment. He has extensive experience modeling the movement of
pesticides in subsurface flow as well as the atmosphere. He has over 20 publications and
abstracts on pesticide Pale and movemem in the envirooment. IIe lkas a broad background with a
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Bachelors Degrcc in malhematics and statistics from U.C. Berkeley, a Masters Degree in range
maangemem from U.C. Berkeley, and a Ph.D. in Ecology from U.C. Davis.
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Project Title: Reduction of Insccticld~ Loads in the San Joaquin River Watet~hed.

Table 1. Moaitoringand DalaCollectinn information.
Biniogical/Ec ological Objective: To reduce concentrations of chlo~pydfos ~md/or
d iazinon beinw levels of concern to macro-invertebrate species.

Hypothesis/Question Monitoring Parameters and Data Evaluation Comments/
to be Evaluated Data Collection Approach Approach Priorities

Task 1
Null Hypothesis: 1. Two to three m~ag~maent practices tested! a control and 1 or 2 practices, An~dysis o f Variance Priority is to
Managelneat practices do not such as cover crop, mulch at edge of field, smart sprayer. (eompletdiy get 15 fields to
influence the concentration or 2. Eight to 15 fields sampled for rtmoffconcentrations and discharge. (Total randomized design evaluate
mass runoff of dormant sprays, nutnber of fields used is dependent on lhe level of grower participation, or stratified, effectiveness

3. The study will be conducted during the l-trot rain event after application, depending on field and variability
Simulated rainfall may be used if field sites in different regions or if rainfall locations) in mattagement
does not occur within 14 days of application, practices

Task 2
Question: L Monitor a small tribulary/basin in the Lower San Joaquin River Basin for Calibrate and validate Priority is to
Will changes in edge-of-field dormant spray concentrations. EXAMS o~ GLEAMS obtain as much
concentrations/mass runoff 2. Use monitoring data and edge-of-field concentration data to calibrate real world
of dormant sprays correspond and validate a rtmoffmodel. Conduer model infom~ation a5
o reductions in watershed The edge-of-lield data mad initially will be from comrol plots such that to predict watershed possible to
:oncenWatinns relevant to current practices and resultant watershed concenttario~ will be used in concentrations should make the most
nacro-h~vertebrate species, model validation, new management accurate model

3. Once the model is validated and calibrated, runoff concealtraftonsdmass practices be adopted, predictions.
from cover crop and/or mulched field~ will be used hi the model to predict
watershed coaceat~atinns assuming widespread use of these now practices.
4. This modeling effort will help determine if these new pracfi ees should
be recommended/required for use with dormant spray applications.



Project Title: P~eduction of lasecticide~ Loads in I’he San Joaquin River Watershed.

Table 2. Annual Budget (CALFED Funds Ollly).
Task      Year Direct Labor DiroctSalary    Service    Material& Mist. Costs Overhead TotalCost

Hours and Benefits Contracts Equipment & Other & Indirect

Task 1 Year 1 5704 $125,727 $67,000 $107,750 $36,500 $38,485 $375,462
Task2 Year I 1044 $33,116 $26,200 $5,0~0 $6,400 $10,137 $80,853

Taskl year2 3708 $82,528 $67,000 $6,0~0 $36,000 $25,262 $216,790
Task2 Year2 1044 $33,116 $26,400 $2,000 S5,900 $10,137 $77,553

Task 1    Year3 3708 $82,528 $67,000 S2,000 $36,000 $25,262 $212,790

G~and Total $1,041,000

1. The overhead cctst rote of 31% is determined by dividing total Por~onal $ervices (salaries and

approved ~umually by ~he U.S. EPA and are in accordance with Federal requirements.



Project Title: Reduction of h~secticides Loads in the S~u Joaquin River Watershed.

TabLe 3. Quarterly Budget (CALFED Funds Only)

Oct-Dec 99 Jan-Mar 00 Apr ]un 01l Jul-Sep 00 Budget
Fask 1          $212,672 $107,617 $27,998 $27,175 $375,462
r~k2 $15,388 $38,588 $11,188 $15,689 $80,853

Quarter Quarter Quarter Quarter Total
Oct-Dee 00 Jan-Mar 01 Apt Jan 01 Jul-~ep 01 Budget

fask 1           $77,946 $811,532 $24,568 $25,744 $216,790
fask 2 $12,263 $38,663 $11,063 $15,564 $77,553

Quarter Quarter Quarter Quartet" Total
Oct-Dec 01 Jan-Mar 02 Apt Jtto. 02 Jul-,~ep 02 Budget

task 1 $75,946 $88,532 $24,508 $23,744 $212,790
rask2 $14,263 $3g,663 $11,063 $13,563 $77,552



California

County localion In the
8an Joaquin Basin

0 10 20 30 M~es

~i~ure 1. The San Joaquin River and main ~butaries in the Lower San .roaquin PJ.wr Basin.
Samp|~g site numbers are from a prior moai~ortng study and relate to sit~s sampled in figux~s 2,
3, and 4.
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F~gurc 2. Chlorrpyr~fos u~e (lbs) during the 1991-92 dormant spray ~eason.
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Figure 3. Diazinon use (lbs) during the 1991-92 dormant spray season.
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Figure 4. Insecticide loads (lbs/hour) in the San Joaqu~. River during rain events in February
1992 and February I993. Water flow is from south to north.
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Department of Pesticide Regulation
Winston H. Hickox

830 K Street , Sacramcato, California 958t4-3510 ¯ www.c~pc.ca.gov

April 16, 1999

Board of Supervisors President Keith Carson
County Administrative Building
1221 Oak Street, Suite 536
Oakland, California 94612

Dear Honorable Keith Carson:

As required by the CALFED Bay Delta Program, the California Department of
Pesticide Regulation (DPR) is hereby notifying you that we are submitting four
proposals in response to the recent CALFED Proposal Solicitation package. The
projects that DPR. are proposing may either be performed in your county, or may
invoNe co[[ecf~on of data related to aetb4f~es in you~ county.

The proposed projects are:

DPR Pesticide Use Data on an Internet Site
A project to make the DPR Pesticide Use Report Database available to users
through the Internet. Work will be performed in Sacramento and Yolo counties;
however, data encompasses all counties in the CALFED area.

Reduction of Insecticides Loads in the San Joaquin Watershed
A project to evaluate best management practices to reduce surface water
contamination from insecticides used in almonds. Work may be performed in
Stanislaus, San Joaquin, andlor Merced counties. Work may also be performed in
one or more counties in the Sacramento Valley. Final identification of counties
will depend on identification of cooperating growers.

California Environmental Protection Agency
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Honorable Keith Carson
April 16, 1999
Page 2

Adaptive Development of a Watershed Specific Pesticide Use Monitoring Strategy
Project will assess pesticide use, chemistry, and toxicological data for use in the
developing a comprehensive monitoring strategy for CALFED. Work will be
performed in Sacramento county, however, data may be collected and assessed
concerning any county within the CALFED area.

Implementation of Management Practices that Prevent Offsite Movement of
Chtorpyrifos from Alfalfa
A project to evaluate best management practices to reduce surface water
contamination from insecticides used in almonds. Work will be performed in
Stanislaus, San Joaquin, and/or Merced counties. Final identification of counties
will depend on names of cooperating growers.

Unless we hear otherwise, DPR will consider the Alanaeda County agricultural
commissioner, Mr. Earl G. Whitaker as our contact person for projects in your
county. If you have any questions please feel flee to contact me, or your staff may
contact Ms. Kathy Brtmetti, of my staff, at (916) 324-4100. You can hlso reach
Kathy by t~ax, at (916) 324-4088 or by e-mail, at <kbrunetti@edpr.ca.gov>.

Sincerely,

Douglas Y. Oktanura, Acting Assistant Director
Division of Enforcement, Environmental
Monitoring, and Data Management

(916) 324-4100

ec: Ms. Kathy Brunetti
Mr. Daniel J. Merkley
CALFED Bay Delta Program
CAC
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A similar letter was sent to:

Board of Supervisors President Keith Carson
County Administrative B~il6~ng
1221 Oak Street, Suke 536
Oakland, California 94612

Board of Supervisors Chair Chris Gansberg
PO Box 158
Markleeville, California 96120

Board of Supervisors Chair Edward T. Barnett
500 Argonaut Lane
Jackson, California 95642

Board of Supervisors Chair Fred C. Davis
25 County Center Drive
Oroville, Califomin 95965

Board of Supervisors Chair Terri Bailey
Government Center
891 Mountain Ranch Road
San Andreas, Califomia 95249

Board of Supervisors Chair Nathaniel L. McCoy
County Courthouse
546 Jay Street
Colusa, California 95932

Board of Supervisors Chair Mark DeSaulnier
County Administration Building
651 Pine Street, Room 106
Martinez, California 94553

Board of Supervisors Chair John E. Upton
330 Fair Lane
Placerville, California 95667
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Board of Supervisors Chair Stan Oken
2281 Tulare Street, Hall of Records, Room 300
Fresno, California 93721

Board of Sapervisors Chair Dick Mudd
526 West Sycamore Street
Willows, California 95988

Board of Supervisors Chair Joe Neves
County Government Courthouse
1400 West Lacy Boulevard
Hanford, California 93230

Board of Supervisors Chair Carl M. Larson
255 North Forbes Street
Lakeport, California 95453

Board of Supervisors Chair Lyle Lough
221 South Roop Street
Susanville, California 96130

Board of Supervisors Chair Gail H. Mcintyre
209 West Yosemite Avenue
Madera, California 93637

Board of Supervisors President Harry Moore
3501 Civic Center Drive
San Rafael, California 94903

Board of Supervisors Chair Patti Reilly
PO Box 784
Mariposa, California 95338

Board of Supervisors Chair Joe Rivero
2222 M Street
Merced, CalifonEa 95340
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Board of Supervisors Chair Ben Zandstra
County Courthouse
PO Box 131
Alturas, California 96101

Board of Supervisors Chair Mike RJppey
1195 3rd SWeet, Room 310
Napa, California 94559

Board of Supervisors Chair Rene Antonson
950 Maidu Avenue
Nevada City, California 95959

Board of Supervisors Chair Rex Bloomfield
175 Fulweiler Avenue
Auburn, California 95603

Board of Supervisors Chair Phi[lip Resciani
County Courthouse
PO Box 10207
Quincy, California 95971

Board of Supervisors Chair Donald Nottoli
700 H Street, Suite 2450
Sacramento, California 95814

Board of Supervisors President Barbara Kaufman
City Hal1
San Francisco, California 94102

Board of Supervisors Chair Edward A. Simas
Courthouse
222 East Weber, Room 701
Stockton, California 95202

Board of Supervisors President Mike Nevhn
401 Marshall Street
Redwood City, California 94063
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Board of Supervisors Chair Dianna McKenna
County Government Courthouse
70 West Hedding Street
San Jose, California 95l 10

Board of Supervisors Chair Richard Dickerson
1815 Yuba Street
Redding, California 96001

Board of Supervisors Chair Richard Luchessi
County Courthouse
PO Drawer D
Downieville, California 95936

Board of Supervisors Chair Bill Hoy
PO Box 338
Yreka, California 96097

Board of Supervisors Chair Gordon Gojkovich
Old Court House
580 Texas Street
Fairfield, California 94533

Board of Supervisors Chair Thomas Mayfield
l 100 H Street
Modesto, California 95354

Board of Supervisors Chair Comelis Casey Kroon
1160 Civic Center Boulevard
Yuba City, California 95993

Board of Supervisors Chair Charles Willard
PO Box 250
Red Bluff, California 96080

Board of Supervisors Chair Matt Let’tier
County Courthouse
PO Box 1258
Weavervi|le, California 96093
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Board of Supervisors Chair Bill Maze
Administration Building
2800 West Burrel
Visalia, Califomia 93291

Board of Supervisors Chair Larry Rotelli
2 South Green Street
Sonora, California 95370

Board of Supervisors Chair Dave Rosenberg
625 Court Street, Room 204
Woodland, California 95695

Board of Supervisors Chair A1 Amaro
215 5th Street
Marysville, California 95901
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Department of Pesticide Regulation
Winston IL llickox 830 K Street ¯ Sacramento, California 95814-3510 ¯ www.cdpr.ca.gov

Set.tory for

April 16, 1999

Bay Conservaion and Development Commission
30 Van Ness Avenue, Room 2011
San Francisco, California 94102

Dear Commission Members:

As required by the CALFED Bay Delta Program, the California Department of
Pesticide Regulation (DPR) is hereby notifying you that we are submitting four
proposals in response to the recent CALFED Proposal Solicitation package. The
projects that DPR are proposing may either be performed in your region, or may
involve collection of data related to activities in your county.

The proposed projects are:

DPR Pesticide Use Data on an Internet Site
A project to make the DPR Pesticide Use Report Database available to users
through the Intemet. Work will be performed in Sacramento and Yo[o counties;
however, data encompasses all counties in the CALFED area.

Reduction of Insecticides Loads in the San ~loaquin Watershed
A project to evaluate best management practices to reduce surface water
contamination from insecticides used in almonds. Work may be performed in
Stanislaus, San Joaquin, and/or Merced counties. Work may also be performed in
one or more counties in the Sacramento Valley. Final identification of counties
will depend on identification of cooperating growers.

Adaptive Development of a Watershed Specific Pesticide Use Monitoring Strategy
Project wilI assess pesticide use, chemistry, and toxicological data for use in
developing a comprehensive monitoring strategy cor CALFED. Work will be
performed in Sacramento county, however, data may be collected and assessed
concerning any county within the CALFED area.

California Environmental Protection Agency
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Commission Members
April 16, 1999
Page 2

Implementation of Management Practices that Prevent Offsite Movement of
Chlorpyrifos and Other Pesticides from Alfalfa
A project to evaluate best management practices to reduce surface water
contamination from insecticides used in almonds. Work will be performed in
Stanislans, San Joaquin, and/or Merced counties. Final identification of counties
will depend on identification of cooperating growers.

If you have any questions, please contact Ms. Kathy Brunetti, of my staff, at
(916) 324-4087. You can also reach her by e-mail, at <kbrunetti@cdpr, ca.gov>.
Sincerely, //

Douglas Y. Okumura, Acting Assistant Director
Division of Enforcement, Environmental
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Department of Pesticide Regulation
Winston H. tIickox 830 K Street ¯ Sacramento, California 95814-3510 - www,cdpr.ca.gov

April 16, 1999

Delta Protection Commission
P.O. Box 530
Walnut Grove, California 95690

Dear Commission Members:

As required by the CALFED Bay Delta Program, the California Department of
Pesticide Regulation (DPR) is hereby notifying you that we are submitting four
proposals in response to the recent CALFED Proposal Solicitation package. The
projects that DPR are proposing may either be performed in your region, or may
involve collection of data related to activities in your region.

The proposed projects are:

DPR Pesticide Use Data on an lnternet Site
A project to make the DPR Pesticide Use Report Database available to users
through the Interact. Work will be performed in Sacramento and Yoto counties;
however, data encompasses all cotmties in tire CALFED area.

Reduction of Insecticides Loads in the San Joaquin Watershed
A project to evaluate best management practices to reduce surface water
contamination from insecticides used in almonds. Work may be performed in
Stanislaus, San Joaquin, and!or Merced counties. Work may also be performed in
one or more counties in the Sacramento Valley. Final identification of counties
will depend on identification of cooperating growers.

Adaptive Development of a Watershed Specific Pesticide Use Monitoring Strategy
Project will assess pesticide use, chemistry, and toxicological data for use in
developing a comprehensive monitoring strategy car CALFED. Work will be
performed in Sacramento county, however, data may be collected and assessed
concerning any county within the CALFED area.

California Environmental Protection Agency
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Implementation of ~V[anagement Practices’ that Prevent Off’site Movement of
Chlorpyrifos and Other Pesticides from Alfalfa
A project to evaluate best management practices to reduce surface water
contamination from insecticides used in almonds. Work will be performed in
Stanislaus, San Joaquin, and/or Merced counties. Final identification of counties
will depend on identification of cooperating growers.

If you have any questions, please contact Ms. Kathy Brunetti, of my staff, at
(916) 324-4087. You can also reach her by e-mail, at <kbrunetti@cdpr.ca.gov>.

Sincerely,

Douglas Y. Okumura, Acting Assistant Director
Division of Enforcement, Environmental
Monitoring, and Data Management

(916) 324-4100

cc: Ms. Kathy Brunetti
CALFED Bay Delta Program
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Per Table D-1. The Department of Pesticide Regulation, a
State Agency, is not submitting state contract forms with this
proposal
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